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first research, the attempt to improve the practical value of
the electric motor. After three years' intense application
he had proved that the future of the electric motor was much
less simple than he had initially believed. Incidentally he
had discovered a considerable amount of new physical
knowledge concerning magnets and electro-magnetism and
had introduced engineering methods of absolute measure-
ment into physics.
His interest now moved from engineering to physics,
but he took his new quantitative methods with him
After describing the result of his study of the efficiency
of the electnc motor, he continues his lecture with the
description of some new experiments in ferro-magnetism
A Manchester friend was of the opinion that a bar of iron
expanded when magnetized. As the expansion might
occur with great force even if only through a slight distance,
it might be used as a source of power. He found an iron
wire two feet long was increased in length by one thirty-three
thousandth of an inch when magnetized by the current from
one cell.
"A good method of observing the above phenomena is
to examine one end of an electro-magnet with a microscope
while the other end is fixed. The increment is then observed
to take place suddenly, as if it had been occasioned by a
blow struck at the other extremity. The expansion,
though very minute, is indeed so rapid that it may be felt
by the touch; and if the electro-magnet be placed perpen-
dicularly on a hard elastic body, such as glass, the ear can
readily detect the fact that it makes a slight jump each time
that contact is made with the battery.
When one end_ of the electro-magnet is applied to the
ear, a distinct musical note is heard every time that contact
with the battery is made or broken—another proof of the
suddenness with which the particles of iron are disturbed.
With regard to the application of the new force to the
movement of machinery, I have nothing favourable to
advance."
The kst part of the lecture contains a theory of ferro-
magnetism based on Ampere's theory and these phenomena

